Chronic treatment with supraphysiological levels of corticosterone enhances D-MDMA-induced dopaminergic neurotoxicity in the C57BL/6J female mouse.
Chronic stress and extended periods of elevated circulating glucocorticoids have been reported to exacerbate excitotoxicity-induced hippocampal neuronal injury in rat. Despite continued interest in the effects of protracted exposure to stress or glucocorticoids, there has been little examination of how other types of neurotoxicity may be exacerbated or blocked, by stress. Here we examined the effects of chronic supraphysiologic levels of corticosterone on D-3,4-methylenedioxymethamphetamine (D-MDMA)-induced striatal dopaminergic neurotoxicity in the female C57BL/6J mouse. Corticosterone (5 mg, 15 mg or placebo) pellets were implanted to continuously elevate circulating glucocorticoids and create a model of the ultimate effect of chronic activation of the hypothalamic-pituitary-adrenal axis. After 7 days, a neurotoxic regimen of D-MDMA was administered (20 mg/kg s.c. every 2 hx4); thymus, spleen, striatum and hippocampus were collected 72 h later. Significant involution of thymus and spleen confirmed the bioavailability of the corticosterone at both dosages. D-MDMA increased the striatal levels of the astrocyte-localized protein glial fibrillary acidic protein (GFAP, a marker of gliosis); both dosages of corticosterone exacerbated this increase but only the 15 mg pellet exacerbated the decrease in tyrosine hydroxylase protein. Corticosterone alone or in combination with D-MDMA produced no neural injury in hippocampus, as measured by GFAP. Our work indicates corticosterone was able to increase the vulnerability of the striatum, but not the hippocampus to D-MDMA. An examination of other mouse strains and models of neurotoxic injury would be useful in determining the general validity of the glucocorticoid neuroendangerment hypothesis.